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INTRODUCTION:

IL-11 is a thrombopoietic growth factor produced by fibroblasts,
as well as by bone marrow stromal cells, and is also known as
adipogenesis inhibitory factor. IL-11 directly stimulates the
proliferation of hematopoietic stem cells & megakaryocyte
progenitor cells, as well as lymphoid cells. 1IL-11 also induces
the differentiation of megakaryocytes into platelets. Platelets
produced in response to IL-11 are normal morphologically &
functionally, as well as possessing normal life spans. IL-11 has
shown thrombopoietic activity in vivo animal models of :
compromised hematopoiesis.

(b)(4) IL-11 is rich in proline {v~— 1 leucine [~-~], & positively
charged residues (14%), resulting in a basic cytokine, with an
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isolectric point of 11.7. Under normal conditions, circulating
IL-11 is undetectable, but levels are elevated in patients with
severe/immune thrombocytopenia. IL-11 belongs to a family of
cytokines including IL-6, CNTF, leukemia inhibitory factor (LIF),
& cardiotropin (CT) that use the signal transducing receptor
subunit gpl30 as part of the high affinity receptor complex.
IL-11 first binds to the a-chain & this complex then associates
with gpl30.

The proposed clinical indication for IL-11 is in the prevention
of chemotherapy-induced thrombocytopenia & the reduction of the
need for platelet transfusions in patients with non-myeloid
malignancies. The proposed package insert submitted by the
sponsor states that 50 ug/kg/dose NEUMEGA® is to be SC injected
once daily 6-24 hours after chemotherapy completlon for 10-21
days per treatment course.

Investigational Formulations - Clinical studies were started
using a liquid formulation containing 20 mM L-histidine & 0.3 M
glycine, pH 7.0. To enhance stability, a lyophilized form [with
20 mM L-histidine & 0.3 M glycine] was then used. This was
followed by a third formulation - a lyophilized form containing
10 mM sodium phosphate, 0.3 M glycine, pH 7.0 - further enhancing
the stability of the product.

No preservatives are in the formulation, thus the vials are
intended for single use only. The formulation contains no human-
or animal-derived protein stabilizer. The primary excipient is
glycine, which increases the thermal stability of IL-11, as well
as protects the protein from vigorous shaking.

This commercial product will be manufactured at Parke-Davis.

Preclinical Pharmacology Studies

In vitro

List of Studies:

Note that the dates presented with each study are the dates the
report was issued, not the date of study completion.

The list of studies are numbered in the order in which they
appear in the submission.

1. Direct Effects of IL-11 on Megakarypoiesis in Cell Culture;
study #P96079-14; performed at GI; 6/96

33. IL-11 Receptor Expression & the Effects of rhIL-11 on a Colon
Carcinoma Cell Line, COLO 320DM; report #DSMCB-001-95; performed
at GI; 7/95
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34. Interaction of IL-11 with Rat Intestinal Epithelial Cells in
Vitro; report #MCB-001-94; performed at GI; 11/94

35. rhuIlL-11 Does not Stimulate Tumor Colony-Forming Units from
Cancer Patients In Vitro; report #DSPR-001-95; performed at GI;

9/95

36. Interaction of rhuIlL-11 with Cytotoxic Cancer Therapies In
Vitro & In Vivo Against Human HT-29 Colon Carcinoma; report #PR-
001-95; performed at Dana Farber Cancer Institute; 9/95

37. Interaction of rhulL-11 with Cytotoxic Cancer Therapies In
Vitro & In Vivo Against Murine EMT-6 Mammary Carcinoma; report
#PR-013-95; performed at Dana Farber Cancer Institute; 9/95

41. Effect of rhuIL-11 on TNFa Production by LPS-Stimulated
Murine Macrophage Cell Line RAW264.7; report #DSMCB-002-94;
performed at GI; 11/94

42. Effect of rhullL-11 on Purified Human Neutrophils In Vitro;
report #P96088-14; performed at GI; 9/96

In vivo

List of Studies: ,

Note that the dates presented with each study are the dates the
report was issued, not the date of study completion.

The list of studies are numbered in the order in which they
appear in the submission.

1. Effects of IL-11 on Megakaryocytopoiesis & PLT Production in
Normal Mice; report #PB-039-91; performed at GI; 10/91

2. Effects of IL-11 on Megakaryocytopoiesis & PLT Production in
Splenectomized Mice; report #PB-041-91; performed at GI; 10/91

3. IL-11 Stimulates Multilineage Hematopoietic Recovery in Mice
After a Myelosuppressive Regimen of Sublethal Irradiation &
Carboplatin; report #PBM-001-93; performed at GI; 6/95

4. The Effects of IL-11 on Normal Rats; report #PB-003-91;
performed at GI; 4/91

5. Dose Response & Hematologic Effects of a SC Administration of
IL-11 in the Dog; report #DSPR-002-95; performed at GI; 5/95
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6. Efficacy of IL-11 in Radiation-Induced Marrow Aplasia & Marrow
Transplantation: Stage 1-Pilot Dosing in & Hematopoietic Effects
on Nonirradiated Dogs; report #PB-018-93; performed at Fred
Hutchinson Cancer Center; 12/93

7. Effects of IL-11 on Hematology Parameters in Nonhuman
Primates; report #PB-001-91; performed at Arthur D. Little; 3/91

8. Effects of IL-11 & rhuG-CSF on Mobilization of Hematopoietic
Progenitors to Peripheral Blood in Nonhuman Primates; report #PR-
015-94; performed at Arthur D. Little; 10/94

9. Effects of SC Dosing of IL-11 in Nonhuman Primates; report
#PB-010-91; performed at Arthur D. Little; 6/91

10. Effects of SC Administered IL-11 & rhuG-CSF on Mobilization
of Hematopoietic Progenitors to Peripheral Blood in Nonhuman
Primates; report #PR-004-95; performed at Arthur D. Little; 8/95

11. Platelet Level Response After SC Administration of IL-11 in
Nonhuman Primates; report #PB-017-92; performed at Arthur D.
Little; 2/93

12. I. Hematologic Effects of 1-, 2-, or 4-Day SC Administration
of IL-11 Followed by Three Single Weekly Doses in Nonhuman
Primates...and...Il. Hematologic Effects of 4-Day SC
Administration of IL-11 (Phase 1 & 2 Clinical trials Formulation)
in Nonhuman Primates; report #PB-016-92; performed at Arthur D.
Little; 2/93

13. Effects of SC Administration of IL-11 or rhGM-CSF Alone, or
IL-11 in Combination with IL-3 or rhGM-CSF in Nonhuman Primates;
report #PB-042-91; performed at Arthur D. Little; 10/91

14. Effects of SC Administered IL-11 on PLT Reactivity & PLT
Ultrastructure in Nonhuman Primates; report #P96077-14; performed
at GI; 10/96

15. Analysis of Plasma Proteins of Nonhuman Primates Treated with
IL-11; report #PB-019-91; performed at Arthur D. Little; 8/91

16. Effects of IL-11 on Hematopoietic Reconstitution in
Transplant Mice: Acceleration of Recovery of Peripheral Blood
Neutrophils & PLTs; report #PB-011-92; performed at GI; 6/92

17. IL-11 Stimulates Multilineage Hematopoietic Recovery in Mice
After a Myelosuppressive Regimen of Sublethal Irradiation &
Carboplatin; report #PBM-001-93; performed at GI; 6/95
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18. Effects of IL-11 on Normal Dogs & After Sublethal Radiation;
report #P96118-14; performed at Fred Hutchinson Center; 10/96
[Nash, RA., et. al., Effects of rhIL-11 on normal dogs and after
sublethal radiation. Exp. Hematol. 23:389-396, 1995.]

19. The Effects of IL-11 in Myelosuppressed NonHuman Primates;
report #PB-021-91; performed at Memorial Sloan-Kettering; 8/91

20. Effects of IL-11 in Myelosuppressed NonHuman Primates: SC
Once Daily Administration; report #PB-046-91; performed at
Memorial Sloan-Kettering; 10/91

21. Thrombopoietic Activity of IL-11 in a Novel Myelosuppressed
NonHuman Primate Model; report #P96048-14; performed at
BioDevelopment Labs; 4/96

22. Dose Response & Hematologic Effects of a SC Administration of
IL-11 in the Dog; report #DSPR-002-95; performed at GI; 5/95

23. Efficacy of IL-11 in Radiation-Induced Marrow Aplasia &
Marrow Transplantation: Stage I - Pilot Dosing in & Hematopoietic
Effects on Nonirradiated Dogs; report #PB-018-93; performed at
Fred Hutchinson Center; 12/93

24. Effects of IL-11 on the Plasma Volume of Male Splenectomized
New Zealand White Rabbits; report #P96091-14; performed at GI;
9/96

25. Acute Effects of IL-11 on Renal Function in Beagle Dogs;
report #P96080-14; performed at GI; 8/96

26. A Pharmacology Study of IL-11 (SC) Administered with or
without Lasix® (IV) for 6 Days in the Beagle Dog, Followed by an
8-Day Recovery Period; report #54451; lot #2846-161
(lyophilized); performed at Bio-Research Labs; 6/95

27. Effects of IL-11 in the Rat Langendorff Coronary Perinfusion
Model; report #PH 267-GTI-001-94; performed at Pharmakon USA;
3/95

28. Potential Arrhythmogenic Effects of IL-11 in the Anesthetized
Guinea Pig; report #PH 1096-GTI-001-94; performed at Pharmakon
USA; 2/95

29. Potential Effects of IL-11 Upon Arrhythmia and Fibrillation
Threshold Doses in the Anesthetized Ouabain-Intoxicated Guinea
Pig; report #PH 262-GTI-001-95; performed at Pharmakon USA; 2/95

30. Potential Effects of a Test Article in the Anesthetized
Quabain-Intoxicated Guinea Pig; report #PH 262-GTI-002-95;
performed at Pharmakon USA; 10/95



BLA #96-1433 6

31. Hemodynamic Effects of Acute IV Administration of IL-11 in
New Zealand white Rabbits; report #PB-048-91; performed at Arthur
D. Little; 10/91

32. The Cardiovascular Response of IL-11 Treated Beagle Dogs to
IV Infusion of Histamine Dihydrochloride; report #P96085-14;
performed at Arthur D. Little; 10/96

38. Alteration in the Fregquency, Severity, & Duration of
Chemotherapy-Induced Mucositis in Hamsters by IL-11; report #PRM-
001-95; performed at GI; 6/95

39. Dose Response & Dosing Schedule Studies of rhuIL-11 in HLA-
B27 Transgenic Rats; report #PR-019-94; performed at GI; 11/94

40. Dose Response & Scheduling Studies of rhullL-11 in Acetic

Acid-Induced Colonic Injury in SD Rats; report #PR-018-94;
performed at Biodevelopment Labs; 11/94

Pharmacology Studies

In vitro

1. Direct Effects of IL-11 on Megakarypoiesis in Cell Culture
Low density mononuclear cells were isolated from the BM of normal
or 5-FU-treated C57BL/6 mice & mature hematopoietic cells
depleted. Lin(-)Sca-1(+)c-kit(+) stem cells were stimulated
(blast & colony formation) when cultured with IL-11 + IL-3 +
murine lit ligand. MK colony formation was enhanced. RNA for
IL-11 receptor a-chain was detected in the CD4la population of
early & late BM progenitors, but not in human or murine PLTS,
suggesting that IL-11 can directly interact with MKs.

33. IL-11 Receptor Expression & the Effects of rhIL-11 on a Colon
Carcinoma Cell Line

In vitro exposure of COLO 320DM cells to 10 or 100 ng/mL IL-11
did not alter their proliferation rate & did not protect the
cells from radiation cytotoxicity.

Comment:

® RT-PCR assays have detected IL-11 receptor a chain RNA in
normal & carcinogenic (colon, mammary) murine tissue, as well as
in human carcinoma cell line COLO 320DM - suggesting the
potential for direct interaction of IL-11 with cells of the GI
tract.
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34, Interaction of IL-11 with Rat Intestinal Epithelial Cells in
Vitro

Nontransformed rat IEC cell lines (IEC-6, IEC-17 - from the small
intestine) were grown with/without IL-11 (1, 10, 100 ng/mL) or
TGFB1 (10 ng/mL). Exposure to IL-11 resulted in a reduction in
the rate of cellular proliferation, as the doubling time was
increased to 30 hours with 100 ng/mL IL-11 vs. 20 hours for
untreated cells. 1IL-11 treated cells showed delayed entry into
S phase compared to untreated cells, & a prolongation of the
G0/Gl phase. TGFB1l also reduced the rate of cellular
proliferation & delayed entry into S phase.

35. rhuIlL-11 Does not Stimulate Tumor Colony-Forming Units from
Cancer Patients In Vitro

Fresh human tumors [various types] cultured with 1, 10, or 100
ng/mL of IL-11 showed stimulation in 2/66, 2/66, & 1/66 tumors,
respectively. IL-11 appeared to have a concentration-dependent
inhibition of growth of human tumor colony-forming units for
melanoma, prostate, brain, stomach, carcinoid, breast, ovarian, &
non-small cell lung tumors.

41. Effect of rhulIl-11 on TNFa Production by LPS-Stimulated
Murine Macrophage Cell Line RAW264.7

Murine RAW264.7 cells were treated with 5 ng/mL LPS, with/without
IL-11 (1, 10, 100, 500 ng/mL) & the level of induction of TNF«
RNA measured by Northern analysis. Data showed that stimulation
of the cells by LPS caused elevated TNFa RNA levels & IL-11 did
not affect these levels. 1IL-11 alone did not induce TNFa RNA
expression. The amount of TNFo antigen was reduced by 50% for
cells treated with LPS & 100 ng/mL IL-11 [potential regulation of
TNFa production by a post-transcriptional mechanism].

42. Effect of rhulIlL-11 on Purified Human Neutrophils In Vitro
Neutrophils from normal subjects were purified & incubated with
100 ng/mL IL-11 for 3 hours, followed by addition of LPS or
Zymosan A. Stimulated neutrophils produced IL-8, which was not
affected by pretreatment with IL-11 [IL-10 or dexamethasone
blocked LPS-induced IL-8 production & dexamethasone blocked
Zymosan A-induced IL-8 production. A low level of a-chain RNA
was found in neutrophil RNA - possibly reflective of low IL-11
binding & signaling, not a downregulation of the activation of
neutrophils. '
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In vivo

1. Effects of IL-11 on Megakaryocytopoiesis & PLT Production in
Normal Mice

SC injections of IL-11 at 75 ug/kg/dose, bid, for 7 days to
normal C57Bl/6 mice resulted in stimulation of MK production & an
increase in peripheral PLTs (maximum of 133% on day 7), compared
to control. PLTs returned to baseline by day 15. Increased
numbers of CFU-MEG were noted in the BM & in the spleen on day 7.

2. Effects of IL-11 on Megakaryocytopoiesis & PLT Production in
Splenectomized Mice

SC injections of IL-11 at 75 ug/kg/dose, bid, for 7 days to
splenectomized C57Bl/6 mice resulted in stimulation of MK
production & an increase in peripheral PLTs (maximum of 141% on
day 7), compared to control. PLTs returned to baseline by day
10. Increased numbers of CFU-MEG were noted in the BM on days 3
& 7.

3. IL-11 Stimulates Multilineage Hematopoietic Recovery in Mice
After a Myelosuppressive Regimen of Sublethal Irradiation &
Carboplatin

Mice were administered a combined regimen of sublethal
irradiation & carboplatin, followed by SC injection of 250 ug/
kg/dose of IL-11 (duration unknown) resulted in a reduction of
PLT & HCT nadirs and a reduced period of thrombocytopenia &
anemia.

4. The Effects of IL-11 on Normal Rats

SC injections of IL-11 at 5, 15, 50, or 150 ug/kg/dose, bid, for
7 days to normal SD rats (kill on day 16) resulted in a dose-
related increase in peripheral PLTs (maximum of 34% of baseline
by day 7/9), compared to control. PLTs returned to baseline by
day 14. Increased numbers of MKs were noted in the BM & in the
spleen on day 16.

5. Dose Response & Hematologic Effects of a SC Administration of
IL-11 in the Dog

SC injections of IL-11 at 50, 88, or 136 ug/kg/day for two cycles
of 14 & 12 days separated by a 17-day recovery period, to normal
beagle dogs resulted in the following changes: ‘
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TABLE 1 Mean Percentage Change Relative to Baseline in the rhiL-11-Treated
Group i
Platelet Counts Red Biood Cefls Ebrinogen
Dose Cycle 1 Cyele 2 Cycle 1 Cycle 2 Cycie 1 Cycie 2
50 g +69% + 44 % -24% <17 % + 162 % + 109 %
88 /g +83 % +20% -26% 17 % +398% + 64%
136 19/xg +134 % +53% <18 % <18 % + 198 % + 51 %

Parameters returned to baseline within 6-10 days of nontreatment.

6. Efficacy of IL-11 in Radiation-Induced Marrow Aplasia & Marrow
Transplantation: Stage 1-Pilot Dosing in & Hematopoietic Effects
on Nonirradiated Dogs

Ten (2/grp) normal beagle dogs were SC injected with IL-11 at 30,
60, 120, or 240 ug/kg/day, bid, for 14 days. Dose-related PLT
increases were seen [1.6-fold (30 & 60 ug/kg) and 2.6-fold (120 &
240 pg/kg) baseline). No changes in WBCs or BM histology
occurred. CFU-GM [mobilization of late hematopoietic
progenitors] were increased in blood & BM; serum fibrinogen (1.3-
3.3-fold baseline) & cholesterol were increased & albumin
decreased (6-30% baseline). The ploidy number of MKs was
increased at day 7 & survival of *!Cr-PLTs did not change. One
120 pg/kg dog died (from pneumonitis) on day 15. Although the
pulmonary histopathology was indicative of an infectious process,
lung & blood cultures were negative & lung stains for bacteria &
fungi were also negative. Baseline and day 1 [the only day
evaluated] histamine levels were elevated in the dog that died,
compared to the surviving 120 ug/kg dog [note that the dog also
had roundworms, which may have caused the histamine elevation].

Comment:

® The sponsor acknowledges that the death of the dogs may have
been secondary to IL-11 effects. The relationship between
thrombocytosis, thromboembolism, and the pulmonary hemorrhages
noted should be gquestioned.

7. Effects of IL-11 on Hematology Parameters in Nonhuman Primates
Continuous IV infusion of IL-11 at 10 or 30 ug/kg/day occurred
for 7 days (cyno monkeys followed for 28 days). PLT peaks of
~83% above baseline were noted on day 12/14 at 10 ug/kg & ~145%
above baseline on day 14 at 30 pg/kg. PLTs returned to baseline
by day 23 for 10 pg/kg, but were still -20% above baseline for

30 pg/kg. Red cell indices were decreased.
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Comment: .
® Note that the IL-11 receptor «-chain primary amino acid
sequence most closely resembles the IL-6 & the CNTF receptor o-

chain. -

8. Effects of IL-11 & rhuG-CSF on Mobilization of Hematopoietic
Progenitors to Peripheral Blood in Nonhuman Primates

Continuous IV infusion of IL-11 [0.3 M glycine, 20 mM histidine]
at 100 ug/kg/day or SC injection of 10 pg/kg/day of G-CSF
occurred for 7 days (cyno monkeys followed for 20 days). CD34+
cells/mL increased 1.5-3.8-fold with IL-11 and 5.7-61.2-fold with
G-CSF. CFU-GM/mL increased 3-4-fold with IL-11 and 36-62-fold
with G-CSF. PLTs peaked at 162% above baseline on day 13 with
IL-11, while G-CSF animals showed a nadir of 34% below baseline
on day 10. WBCs (neutrophils) increased with»G-CSF, but not with
IL-11.

9. Effects of SC Dosing of IL-11 in Nonhuman Primates

SC injections of IL-11 at 60 ug/kg/day, gid or bid, occurred for
7 days (cyno monkeys followed for 23 days). Data showing
increased PLTs, decreased red cell mass & albumin were similar
for both dosing regimens.

10. Effects of SC Administered IL-11 & rhuG-CSF on Mobilization
of Hematopoietic Progenitors to Peripheral Blood in Nonhuman
Primates

SC injection of IL-11 [0.3 M glycine, 20 mM phosphate] at 50 ug/
kg/dose, bid and/or SC injection of 10 ug/kg/day of G-CSF
occurred for 7 days (cyno monkeys followed for 20 days). CD34+
cells/mL increased 1.9-4.4-fold with IL-11; 15.3-132.5-fold with
G-CSF; and 12.8-70.9-fold with IL-11 + G-CSF.

CFU-GM/mL increased 3-27-fold with IL-11; 61-141-fold with G-CSF;
and 56-86-fold with IL-11 + G-CSF. PLTs peaked at 123% above
baseline on day 11 with IL-11 & 68% above baseline on day 13 with
IL-11 + G-CSF; while G-CSF animals showed a nadir of 40% below
baseline on day 11. WBCs (neutrophils) increased with G-CSF, but
not with IL-11.

11. Platelet Level Response After SC Administration of IL-11 in
Nonhuman Primates

Cyno monkeys were SC injected with 100 pg/kg/day IL-11 until PLTs
were 2600 x 103/uL. Mean day 10 values were 853 x 10°/uL,
reaching peak levels on day 12 (934 x 10°/uL), & approaching
baseline by day 20. [Dosing ended on day 9.]
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12. I. Hematologic Effects of 1-, 2-, or 4-Day SC Administration
of IL-11 Followed by Three Single Weekly Doses in Nonhuman
Primates...and...II. Hematologic Effects of 4-Day SC
Administration of IL-11 (Phase 1 & 2 Clinical trials Formulation)
in Nonhuman Primates

I. Cyno monkeys were SC injected with 60 ug/kg/day IL-11 for 1,
2, or 4 days, followed by additional doses on days 8, 15, & 22.
Peak PLT values were 34% increased from baseline on day 8 (l-day
dose); 27% increased on day 12 (2-day dose); 82% increased on day
10 (4-day dose). PLTs returned to baseline by day 15 for all
animals. Decreased red cell indices & an acute-phase reaction
were noted.

II. Cyno monkeys were SC injected with 60 pug/kg/day IL-11
clinical formulation for 4 days. Peak PLT values were 74%
increased from baseline cn day 10, returning to baseline by day
22. Decreased red cell mass indices were noted (recovered by day
10) .

13. Effects of SC Administration of IL-11 or rhGM-CSF Alone, or
IL-11 in Combination with IL-3 or rhGM-CSF in Nonhuman Primates
SC injection of IL-11 at 60 ug/kg/day for 14 days alone or in
combination with IL-3 (10 pg/kg/day, for 7 days); GM-CSF (5 ug/
kg/day for 5 days); or GM-CSF alone resulted in increased PLT
counts:

130% of baseline for IL-11 - day 15

168% of baseline for IL-11 + IL-3 - day 11

209% of baseline for IL-11 + GM-CSF - day 10

161% of baseline for GM-CSF - day 10

Decreased red cell indices & an acute phase reaction (day 15)
occurred in all IL-11 groups & increased WBCs were noted in the
IL-3 & GM-CSF groups.

14. Effects of SC Administered IL-11 on PLT Reactivity & PLT
Ultrastructure in Nonhuman Primates

PLTs were obtained from cyno monkeys SC injected with IL-11 at
125 pg/kg/day for 7 days. A 156% PLT increase from baseline was
seen con day 11. PLTs retained a normal discoid shape (determined
by ultrastructural analysis). Via P-selection upregulation in
response to thrombin (PLT reactivity), a slight increase in PLT
reactivity after 4 days of IL-11 was noted - correlating with new
PLTs in the circulation.
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15. Analysis of Plasma Proteins of Nonhuman Primates Treated with
IL-11

Plasma isolated from cyno monkeys from studies PB-001-91,
PB-010-91, PB-017-91, showed evidence of acute phase proteins
(total protein, albumin, @l-antitrypsin, transferrin, g
lipoprotein, haptoglobin, C3, C4, IgG, IgA, IgM, properdin factor
B).

16. Effects of IL-11 on Hematopoietic Reconstitution in
Transplant Mice: Acceleration of Recovery of Peripheral Blood
Neutrophils & PLTs

C3H/Hed mice underwent total body irradiation, followed by BMT &
SC injection of IL-11 (100-500 ug/kg/dose, for 18-28 days).
Recovery of WBCs (neutrophils) was accelerated, reaching normal
levels by day 14. CFU-GM derived from both BM & spleen, were
increased, as were PLTs.

17. IL-11 Stimulates Multilineage Hematopoietic Recovery in Mice
After a Myelosuppressive Regimen of Sublethal Irradiation &
Carboplatin

SC injection of 250 ug/kg/day of IL-11 to myelosuppressed mice
increased the number of MK, erythroid, granulocyte, & macrophage
progenitors compared to controls. [No other details presented].

18. Effects of IL-11 on Normal Dogs & After Sublethal Radiation
[Note that the data below on normal dogs are identical to study
#6]

Ten (2/grp) normal beagle dogs were SC injected with IL-11 at 30,
60, 120, or 240 ug/kg/day, bid, for 14 days. Dose-related PLT
increases were seen [1.6-fold (30 & 60 ug/kg) and 2.6-fold (120 &
240 pg/kg) baseline]. No changes in WBCs or BM histology
occurred. CFU-GM [mobilization of late hematopoietic
progenitors] were increased in blood & BM; serum fibrinogen (1.3-
3.3-fold baseline) & cholesterol were increased & albumin
decreased (6-30% baseline). The ploidy number of MKs was
increased at day 7 & survival of *Cr-PLTs did not change. One
120 pg/kg dog died (from pneumonitis) on day 15. Although the
pulmonary histopathology was indicative of an infectious process,
lung & blood cultures were negative & lung stains for bacteria &
fungi were also negative. Baseline and day 1 [the only day
evaluated] histamine levels were elevated in the dog that died,
compared to the surviving 120 ug/kg dog [note that the dog also
had roundworms, which may have caused the histamine elevation].
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Five dogs were irradiated with 200 cGy, followed by injection of
240 pg/kg/day IL-11, bid, for 28 days. Death occurred in 2/5
IL-11 dogs & 1/10 control [irradiated] dogs from hemorrhagic
pneumonia. The lungs had severe vascular congestion & hemorrhage
with infiltrating neutrophils. Culture could not confirm an
infectious etiology. The IL-11 dogs exhibited low PLT counts for
a median of 24 days compared to 28 days for controls.

19. The Effects of IL-11 in Myelosuppressed NonHuman Primates
Cyno monkeys treated with 5-FU were SC injected with IL-11 at

60 pug/kg/day, bid, for 14 days. Only 1/3 IL-11 monkeys survived;
the others died of sepsis. PLT & CFU-GM (BM) recovery were
faster in the IL-11 monkey compared to the control monkey. There
was no difference in transfusion requirements between the
animals. i

20. Effects of IL-11 in Myelosuppressed NonHuman Primates: SC
Once Daily Administration

Cyno monkeys treated with 5-FU were SC injected with IL-11 at

60 pg/kg/day for 14 days. Only 1/3 IL-11 monkeys survived; the
others died of sepsis. PLT data were variable in the study, thus
conclusive statements are not possible.

Comment:

® Interpretation of the studies in 5-FU treated monkeys were
questionable due to many deaths from bacterial infections, the
unexpected tolerance of a placebo treated monkey to 5-FU, and the
variability of PLT recovery in the IL-11 treated animals.

21. Thrombopoietic Activity of IL-11 in a Novel Myelosuppressed
NonHuman Primate Model

Myelosuppression was induced in cyno monkeys via IV injection of
carboplatin (days 1-3), with SC injection of IL-11 [10 mM
phosphate, 0.3 M glycine] at 125 ug/kg/day either concurrently
(day 1) or following chemotherapy (day 4) = Cycle 1. Cycle 2
consisted of SC injection of IL-11 (day 32) following
chemotherapy (days 29-31). G-CSF was SC injected at 10 pug/kg/day
on day 32, until the ANC was >500 cells/uL. In Cycle 1, PLT
counts for 5/6 IL-11 monkeys did not go below 20,000/uL,
reagardless of the treatment schedule [one animal dosed starting
in day 1 experienced notable thrombocytopenial. However, 5/6
control monkeys were at or below this level. 1In addition, IL-11
treatment showed a range of 2-5 days [day 1 dosing commencement]
& 0-3 days [day 4 dosing commencement] for PLT recovery to
250,000 cells/uL, while controls displayed a range of 3-8 days.
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time to recovery to =2100,000 cells/ul post-cycle 2 was increased
for the IL-11 animals compared to controls (see figures).

The day 1-cycle 1 monkeys exhibited a trend toward longer
neutrophil recovery times, displayed in cycle 2, compared to the
control & day 4-cycle 1 monkeys. Red cell indices were lower for
the IL-11 monkeys in cycle 1, but appeared similar to controls in
cycle 2. A total of 1/6 control, 2/3 day 1l-cycle 1, and 2/3 day
4-cycle 1 animals required RBC transfusions.

A total of 5/6 IL-11 monkeys produced anti-IL-11 antibodies,
which did not seem to affect/correlate with hematological

recovery.

Mean Plateiet Counts = SEM for Cycle 1 and Cycie 2

Figure 1
Control (Group 1) vs. rhiL-11 Treatment (Group 2)
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Figure 1. Carboplaun = 25 mg/kg on Days 1, 2, 3, and 29, 30, 31
thil-11 = 125 ug/kg once daily (QD) starting on Day 1 {Cycle 1) snd continuing until platelets 2

100,000 celis/ul
rhil-11 = 125 ug/kg (QD) starung on Day 32 (Cycle 2) and continuing until platelsts z 100,000

calls/ul.
1G-CSF = 10 ug/kg (QD) starung on Day 32 and contnuing until ANC 2500 cells/ul.

Figure 2 Mean Platelet Counts = SEM for Cycle 1 and Cycle 2
Control (Group 1) vs. thiL-11 Treatment (Group 3)
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Figure 2. Carboplatin = 2S5 mg/kg on BDays 1, 2. 3, and 28, 30, 3.

thiL-11 = 125 ug/kg {CDI starting on Day 4 (Cycie 1} and continuing until platelets
2 100,000 celis/ul.

rhiL-11 = 125 ug/kg {QD) starung on Day 32 (Cycle 2) and continuing until
platelets 2 100.000 callsiul.

tG-CSF = 10 ugskg {QD) starting on Day 32 and conunuing until ANC ;500
cellsiul.


































































































































